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Abstract 



PURPOSETo reduce disturbance of broadcast by increasing an amplitude of a Reamer at a 
frequency band in which a characteristic of a Nyquist filter of an analog te ev.s.on receiver in 
aSnuated in the transmitter-receiver used for the orthogonal frequency division multiplexing. 
?SNSTrwiON-A^Sock signal is received by a timing circuit 315, a timing signal generated 
herefrom is fed i to each circuit. A digital TV signal is inputted to a symbol coder 301 . in wh.ch each 
subSrnTr is converted into a symbol for the phase modulation system and the orthogonal amplitude 
moSlXn syllern Symbol data are inputted to a serial parallel converter 302, in i wh.cti i N I sets of 
oaranel s^ite a% formVd and n-sets of symbols are inputted to a complex multiplier 303 whose 
coefficients (a) and n-Tets of symbols whose amplitude is multiplied by (a) are given to a computing 
eleS 304 corresponding to subcarriers 1-n. and the amplitude of the'obta.ned subcamers 1-n is set 
far^r Ln an amplde of other symbol. Thus, the signal is sent while its band is touted through the 

use of a band pass filter 314. 
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[*Sf*ii!3fc©«Sffl] 

VgfifcS©?-^ h 7 >r ;i/*©<8t£* s &£si LT^ 2>M 
M&^©OFDM1t7>*y:7'©ffi*§£> ^ftJ-^© 
Jl^SS^ia© OFDMt7^'J TCDJElS J; t> t> < 
tSwJ: 5 0 F D Mfij£;£*£. 

[if 2 ] BuiB^-f h 7 4 ;u* ©*$&#&« bT 10 

#^>f =*7, r 7 -f ;i>*©iS*!|^££& S <fc O C 0 F D Mlt 
7** -v 'J 7©ffi*I £ £ C i: £4#3a: t £ 1 
§3«8©OFDM£5£;Si&. 

1 5Z.14 2 13&© 0 F D Mffij^*^. 

im&m 4 3 "fsiafi«©j*&S"*7**"V 'J t^bs b-t, 

*I1 1 Xt± 2 !3«© 0 F D Mei3!#i2U 20 

[stalls] aa©t7*^'j7ffl(fe, 7tD^Tv 
Bttf*©tf7*+y7fe*Brr4S'>#^©i6«^ * 

ffiiaa»©-y-7**+U7'feorDMSE»-i-*oFDMjE 
o f DMSE«s*x&«**eas««EW»=w»R**i"* 

[n$3i6] SI&©-9-7 r dr^'J7'04'-e, 7tD7TV 30 

g{i8£©^-f r7^;i/*©#ffcf> s &£fibTv , >5JS$[ 

DMKHU OFDM*H*ixfcOFDMaEBiJfiftej8 
OFDMJE««ft5fiti*f*ail. 

BUg35 1 i-^©tiJ^S:^^1"?>^-'f =^7. r7-r 4C 

tai3^-^^> Fffl*soFDMauH-ra*S4:» 

SBttOt-f r7 4^*©!8t4a s 3£§bTV>3J?l& 5i 
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BtftW*©*:?** UTfeBB-f SS'^Jl'©^** * 

ftttftojaaaww*©-*?**-* u 7* 

iiiiiBmm©-y-7'3--v y 7ftOFDMjc«t5*ai:, 

0 f d M«Hi*n*:«**eay«aitf cH«as*i!i-r a 

r 7 4 ;U*©tttt#**UT^4WttR»«C:»5W-S O 

FDM^§li&©7^£ Wl/tfmlfa^'f H7-f ;i/^© 

i5M*ft s «t -5 iz >#/i/©tgtg£8l£-r S-i: 

[m*Q!8] Wt7Jft'J70^, 7ta^TV 
g{s«8©-*--r #7. hy<< ;i/*©#t£* 5 if£SbT^2>raifc 
»^©it7*^-v y7*^S8rs'>»K^©ts*i&, 
tujJL^©»adR*ia© , y'^'*+' y Tsawrss/>sK;i> 

©fi«J:D%»*S<U fiil8a«*©*7**+U7"feOF 
OFDMSIB$*XfcOFDM^iaSSr-£Eii 
««ffC»»ft«*l/TfifitSt>» ffiES/>*^©ti 
"TSii^fcJu wlB^^h7-f;i/*©«ftt 
tfj^S bT V^ ^MSaft^Kl^lt 5 0 F D MgEHtt©* 

^^>;i/* ! Bui3^--f ^7, b7w;i/^©2»^?ttc«tsi-5 
t:'>>^;^©tSB^c^a^bTV^SS5130FDM^SBiSS 

Sul35 1 i-^-©ai^5:^$ | ](!S-r S-^-W ^r^ h 7 >f 
mjlB^-f h7-<;i/^©tB*$:'<-7sA-> F{s^tja 

VHuiB^-i' #7x b 7 ;i/^4ftffl-rsc iiS^Sct-ri) 

[»m©»««tKiH] 

[0 0 0 1] 

[MH±©*'Jffl^-S] *»Wtt, OFDM (Orthogonal 
Frequency Division Multiplex ) ^fflV-vfe^S^Mn 
3S#Si:*©iSS«StBfc*to5*©"e% ^tcOFDM 

1 ^ffiv^fc7 r ^^;^^fe±Tves^&i:^©3^lge^B^ 
W^/cC O F D Mte&jsm t * ©jiSif SEBti N f S . 

[0 0 0 2] 

[«£*©ft«] HBtt^WF^-flittWfc^y^^S 

gJ&feiB©— ot-fc?.. OFDM (Orthogonal Frequen 
cy Division Multiplex ) fcfcs t;WUC?I^ 4 JH^ 
»*JfflJ»** s fiV>, ffe©-9— K^CS§S^-^X.t < V->3& 



3 

mmmmvmftVfr-zrKL «t a h d - d i v i n e # 

3; (EBU Technical Review, Vol . 253 ,pp, 40-47, 1992 

[0 0 0 3] oFDMit e^-^^sv^cis^-rs 

+>-7 r ^r+ U :r£{£[*g&gS (P S K : Phase Shift Keyin 
g) tt23£*g^ (QAM : Quadrature Amplotud 

e Modulation ) Jj£,tj:£X'%.3$t2>JjftX-&2>o E8 
tz, OFDM^jfc©*^ h;i/fe^t- 0 -Zti^tMDV- 10 

r**i)7 , i£si/'>{zii:3iEL-T^s©T\ ^^nfc-t*-^ 
VT&x^? WKiE8tz^l-«k-5iz5wtZ2|-— n 

I FFT (InversFast Fourier Transform ) iSiVF 
FT ( Fast Fourier Transform ) &C«£oT*?i3ixS. 
[0 0 0 4]E9fcfc, O F DM£ffl^;fc&{5g©©ft3fe 

SLX/E1B&9 1 4(ZA;fr£*U *<f X >?E1&9 1 4£ 

io-rsasnfc^-f 5>^«<f*«#iaiBfc:«f&*n 20 

tzg&£ft5. ^>^;u??^b§l9 o i7b>e>©^>*;u 

9 0 2lzAft£ftT> OrDM©m+'J7ft (Ni: 

ittua«-*«*R©S5«> Q«ua»***»©dt»i:* 

&U Nfl©^^-** I FFTSIS9 0 3©N<1 
©A^iS^JZ^fteixA^/LT IFFTlISffoli: 
la^t, Nli©-9-y^r : V , J7'«:^-rSCi:*ST-§ 30 
5c IFF T}j?l¥§§9 0 3 ©titS2j(±, N(l©1J-7'dr+ y 
7^Dgg|i££l§rfi£L-fc{S^i:&S. I FFTift$¥g§9 0 
3©N{i©tB±;tt, 36JUltWaEl!lS9 0 4CA**tiT 

iajijcaaftsns. aeaiiaajjaMS9 o 4©ai^©^a5 

#J:lF*SSBu fh^hTtD^r^i';!' (A/D) £ 
&§§9 0 5, 9 0 6T7»^-D^®*t:tE«lSil, fi&ta 

(LP F) 9 0 7 s 9 0 8T-WKh 
5. {Ei&iijB? ^H 9 0 7, 9 0 8 ©HWjHU -fix* 
ftfK»89 0 9,91 OfZAftSft, ^SP^ffiS9 1 1 

X*WS*XS. il^9 0 9,9 1 0©tU*tt*nffl§9 

i 2T-in#$n, ffaaa?^^ 9 1 3tv«cijr$ 

[0 0 0 5] El 0li, OFDM£ffiV>fcg{i^e©ft 
*flSftv-rHTf»S. B10C*!^T, Sfsfl^tt^i 
-tEBl 0 0 1 CJ:-3T*n«l*1lfK:«aft**i, flf* 
(BPF) 1 0 0 2CJ:oT«ttMIRSft 

s„ ■fttm&y << fr* i o o 2©aj2jfcj\ ftirsi o o 

3, 1 0 0 4lzA2>£ft, m&f&fe&i 0 0 5 *>£>©{£ 
ffiO - *J:WtM9 0* ©JS»«9tJ:oT*raJWia* 50 
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tttt$tl*. ft*81 0 0 3, 1 0 0 4©til^(i, *tl 

-?n(£^ajg7^;b^ (lpf) 1006, roo7£ 

loT7tD^* (A/D) ^M1 0 08, 1 
0 0 9£A*j3*U 5*y*;HB*t:SElft**i5. 

T\ *ny*B£I]B&l 0 1 4t,t-3Tffl$nt^P 

•y^e^y^-n^y^^astftsi 0 0 8, 1 0 0 9 

>^@Ii&l 0 1 5lcA*$ix, *-f 5. >^[18&1 0 1 5 

5. TtD^^/l'^lOOB, 1 0 0 9©t±12; 
tt* |fi;)J£9y£i&8 1 0 1 OCAASftTttJUattt*^ 

-*c*i**hs. atwaewsEfts i o 1 o©hj*»£f 

FTSSi§l 0 1 ltZAftbTFFTgtgfcfTOZlfctZ 
i-pt> OFDM«HI**««il*ix*.'FFT*fltSl 

o i i©w:&©ft2M3£vffi®#*^*v>>jfowDi 

«J&#:fc«fcVQi4J&#lZ&5. OFDMtWHStifcNffl 
©->>*;i/fcJu ^JiS^JKlASl 0 l 2icA^?tiTiS 

afewiflwsafts i o i 2©m*i±> > 

[0 0 0 6] OFDMftJ8VVfc5 r 3>*;i'TVfi3Si/;*7 1 

t m — ©f-+>* ;v * fflv > t ^ * ; i/itfe ± t v &l& & 

fTOdfc^x-^nSo c©i:tfeSftb^&7 :r i ; ^;i/& 

So 

[0 0 0 7] El ltt, ft*©OFDMfiiS*Sfe*1- 
lat-feS. JlfTT^n^S-^©^*^*;!/**)©;*^ r 
;H±, 0!l£l£NTSC (National television System 
Conittee):#£&0iC: > *~S&« Ell (A) CStii 
lc«feffeJB&& ftBUW8**J;W#JSi!l«Jlia©W3Et: 
hfrJ&frVgkrpLX^Zo d©&«)tzHD-D I 
VINE*a&trt*V^Ttt» Ell (B) C5Vr*5 
t:7^-Dy*3C©#««*Wia©0FDM*r*+' 'J7 

[0 0 0 8] 

[S8HJ3#g¥&L,£3fc?-2>SlS] KJ:Mlfci^:> 
3£fT T ± D ^ T v Ml i: Is) - © ^ -v > ^ ; u ffl v > T 5 s ^ 

^■ffiC^©*IS ; FP*'i>^< 1*4 C ii^KST-feS. 
[0 0 0 9] #$8BJ3tt, 7^-DyTV»2lt:^ASj!S* 
^'>5&<^oi:|5l«l3, U* 1 ^)OFDMS:ffl^^^:v ; ^^ 

;uTv&j£©i^gft£iq]±;*-e\ itfy^^Tvs 

O F D MCiS^tS fc-t ©i»S«*Bfe««-r 5 c i: S: S 
[0 0 10] 

[^s^p^-r-sfcto©^©] ±iB©sw*a«'*-5fc 



5 

iiEl— ©*■■*• >*;i/"*fr W£K.lSK"Cs 7tu^TV 
sen©*-* b 7 -r ©tttttftt* UT ^ dfflift 
WWOOFDM^m '^©fiBS, -**UJJl*W>ffl 
0 F DM*7*+ "J 7®fifi 5 t*S < t 
S£fc&*W*fc-r4 0FDM£iS#iSfc1-4*>©'t-fe 
5. 

[0 0 11] tttt©-U-^+y7©(fC. mif3^ 
dr^ h7-<;i/^©^S* J ^bTV>2.MlStSt^©t»- 10 

*BWIf«©"9-r** y 7fc*«-j-s«>>#;i/©fiHJ; t> 

t.**<-rs#ahs ttiaifcfflf^t'JTSOFD 

M^tSflSi:, OFDM*«*ixfce*ftea«tt 
[0 0 12] *fc, gil^tlfeOFDM^l^fflfii 1 

©aa*^-*/*>K«*cH«dME*-i-s*g!i:» S5 

Ei-X^WS^ftOFDMfMW-S^H!^ «SS£ 
tifc~> >#;u©4 , T*Hui3^--i' *x d 7 <D&&&m 

*LTV*4ffl^»*©1*-7** + >J 7©ttM$'>#/l/© 

Slii:-r2>t)©T-$)So 
[0 0 13] 

^StfC < ^ffl*BtJW*K:*V*T 0 F D M-y-r^rlr 'J T 
©ffi*g&*t <-Ti>©T-, T^O^TVffiig{C#x.SSS 30 

<«ofc[i]B#(3, OFDM^fflV^cr^M 
Vjtt»©»ttSttfcfa±3tfS - tifiZ' § 5. 
[0 0 14] 

[9OE01] fcTK BiB&#SffiUT*ftl|l©£SK0!l&Kqil 

rs. ant, *isflB©o-rDMeas#at©— saswt 

^fET-feS. El (A) ft, 7^-u^TVg©*!©*- 
-f*7h7-f^(D«tttSU Ell (B) l±OFDM 
£18$fi©;*^£ WUfc^l" o E 1 £:fcUT, 1 0 1 l£T 
i-u t?T va««t*it5^--f *X h 7 -f ;u*©*W4, 
1 0 2 JiNT S C #£©&£»&& 1 0 3 fctO F DM 40 
gcSS&©*^* 10 4ttOFDMt^+'J7£ 

h7-f ;l/^©!Hf^4A s ^aabTv^sMI^S^^^©■F7'^^ J ^' 
U7 (++^7^1^5.11) ©ffitl£\ -tftJiW©)! 
«BtHM<©'y'7**+y7' (^•+'J7itn+14'e>N) 

©S«g «fc 5 < UTs -^n^tiSr^^^^^-r 

[0 0 15] CClTv ^©T^-n^TVJKiJKcffl^e) 
nTV>5NTS C733;©eS73^lCOV>-CiiB^t-5<» 0 
21*, NTSC;55£©&i£73«£E&irf 50"T-i&5o N 50 
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(VSB-AM) jSrSC-C9M3ftS. 12 (A^ £5*"*- 
i5C, WMkffi*©«-«©«tt»©— »ttl»*S*i« b 
^fs^il^-B-r 6 MH z ©nttft&flSM-?£3l£*l 
2). ga*C43^T, CMfeA9ttBI2 (B) Cwttttt 

*Xl>©T\ ^-Y^r* h7^;U*©*$t4#®slbT^3M] 

^»^Mtc*3v>-r o f d mv-7*+ y :p©}fi*l£*t < 

T» *<Y** h74 ;^©»tt#WJSLTV*5ffl«aM!S 
*© 0 F D M it 7"* * U T©Jfi(g 6 * * < 1 4 d C «t 
ot\ NTSC«*C»*Stt*feWra;*-frS;:i:& 
<, OFDMffi^©Wtt*^V^*>*^W«©*» 

mm * * ra± * -a- s - 4: #t- § % . 
[0016] *fcH i ics^t, fiai©****^*-*- 
y TT-^ti^ftiifc ?>tif #&£<£S£-r s - c z-ormm 

y 7tt*ftuJi*i-©"b-7*#-v u T«t d 

ttlC < V^©T•^ ^©^tV-v-tf-7*^-^ y T'CCSS^^- 

{gJ^a^ft-fc^^T-^S©-?:, i!&©<£Ji$&J5£ 
#©7 r -*£t6*I©:*;£^-9-:7 r *-\' 'J 

tci-st, mm* so- fc t & ©ni«fe©sefls* < *■ : 

[0 0 17] ifcHl C:fcV"»T* !S*§©S«e5-9-7**"V 

f-*oeSi!!ifSlSK)5Ct:i ! f#2.. 01*. tt, SIB 
©^Wtf-T'*-*' 'J Ttt6 4 QAM73 5ST-£f3U ^ft 
fil^OU-7Jf-+ 'J 7tt 1 6 Q AMSat'^HtS. 

*a**«[fl3i-si:Mi*'fe^©»«*a«t*t-<«t* 

SB®** >j 7*tne«i.o*7'*t 'j 
7iH#ifttsitci^T, eaaiotta 1 **;© 

[0 0 1 8] El 3 |±, BH©OFDMC3S*iict*SB-5 
vtm^te.** XSVWZ 1 5 CATJ^ft, ^^S;> 

3 0 1CX*l*ftT 4 PSK*SC-^QAM*Si©ff^ 
(^>^;i/) iz^tfe^ns. ^>^;i/??^{bS3 0 l ir 

me**n5. HwaewaE*»3 o 2©ta*©fT?, n 

C©i'>sI?;m:«»a©tRJR*IIS3 0 3C*ii-tnx 

fcnli©^>>*;Hi, El (B) CSl/fct+'J7W 
1 *6 n<D^7*+ 7C«iSt 5 I F FTRIHS3 0 
4©Aft^?-£^ft j eftA7:£*i2>o $.tz. -^ixiy.^© 
«>>#;HS, El (B) Cf>l/fc*+ , J7ffn+14> 
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£N©if-:/*-\>U7£ttjc;-f £ I FFT$g»gg3 0 4© 

©•y-:/** >j 7&&sia-r5 ^>*;i/©iE*i£-£ftj-m© 

(B) £5*-*-*"** h;i/OFDM^ia^Sr^fiKt-SCi: 
tft'&So IFF Tjftgfl 3 0 4 OiHijIi, ^JiE?iJ^ 

0 5©tt5:fr©Slg(5:fcJ;W5tSI5J±, ^^7to 
VrPtfr (A/D) £&§§3 0 6, 3 0 7f7tD^ 
{f^Cg&^ft, (LPF) 3 0 8, 10 

3 0 9 -CttttffiRSSilS. -fM 3 0 8, 3 

0 9©iB2;fefc, ^tl^tim^3 1 0, 3 1 1£A;*?£ 
ft, ^SB$gjgg§3 1 2A>e>©ffi*S0° *5«fctfffi*§9 0° 
©JS«5e*t J:oTiS«aE«**iS. ffe$?8§3 1 0, 3 

1 i©tB*fl±in»S3 l 3T-2ral¥;*ft, *«a«7 -r a- 
^3i 4TiiF«siiH*nTae&ix*. 

[0 0 19] H4& Hl©OFDMeiS*atK:*rj©b 
&S«*S«OS0fi«*^-riaT»6. H4C:feVvCx § 
m{i^fci^i-^-[n]g&4 0 1 C ioT* IHffl*WK:«» 
£ft, ««Bfiii7<f;i/* (^-f H7-f 4 0 2 20 

tJ:oT»«SIWIH**i4. fiHBIil?* 4 0 2©iB 
*;{±3flSS§4 0 3, 4 0 4tX*S*U Sgf5#BiSig4 0 

5 *> <=>©&*! o e anxmisQ o* ©SS$S8{f «fco 

[0 0 2 0] *»g§4 0 3, 4 0 4 ©&*>{£, ^-ft^ft 
4 0 6, 4 0 7SI^T7tDiTfy 
*^a£lftS4 0 8, 40 9 £ Aft £ ft, ^S^HB^fc 
^^nS. i^Tf, s?uyi?m£®&4 1 5tC«fcoT 

lf£2ftfc*Dy^i^#T^D^^*;i/£gi§§4 0 

8, 4 0 9Cftl&$il5. *fc, S£3ft&»Dy*fi 30 
*tt4"f 5.>^@S&4 1 6£Aft£ft, tJKyy®®, 

i^$n?.o T^-D^y^^aEaMB (a/d> 40 8, 

4 0 9©tt5*tt, g0!J&ai&&84 1 0lz\f)£tlTm 
JUcaSRf*— ft8Jtt7J£%84 1 0© 
£27£FFT«SSi4 1 1 fcAfcLTF F T«JHfcfx"5 

ihiaot, 0FDMxntt^(tn$n%. ofdm 
^$nfeN(@©->>^;i/©if t-, jf+'J7iti*'ei 

n©-?:/*^ U 7©(MH5/>#;u©fi«ttiiMM!T? a<£ 
tftoTV^i. LfctfoTflWSl/a©tS**Jtt3 4 1 40 

©^>*;M£, M3»JDK9U^M4 1 3KA*>$ftTiS?y 
CgElft^nS. £&JB?yxaS4 1 3 ©matt* 2/>jP 
A-WM8 4 l 4C:fev*T^tft«Sftfc«£«3«l£ii 
T, ry*;i/TVOTta«ix5. 

[0021] H3©s3Bs&Bt*n"c, irattftisas 

3 0 2©«fc«*j6»«3 0 3ftB^T, Jft'J7if 
1 ^e>n©-9-7"+-v U7'K:A*-r5*>>^;i'©JS*l*^: 
KUTl^tf, K*J£*J£&83 0 2©l»IlCtiURX* 
8£Bv^T^>#;i/rfcfc:«RftS*.aci:K:J:-3T, 50 
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'J7**lfr&n©-y-:**-WJ7'fcAai-3$'># 

;u©S***g<-i-»^fct»Hrfli"e*s. 

[0 0 2 2] ftfcPMRCH4©aflS8SBt*5V>T, 3fe?'J 

dmiKiM84 i 3©»K:a*feiis&«v^TS/>*;i/c: 

[0 0 2 3] E5tt, -*»W©OFDMfia*tt©flb© 
3U£0|J£7jVrH-efc;z>. B|5 (A) liT^n^T Vgfi 
St©^** Yy-i frfXDft&ZTnlss 05 (B) (±0 
FDM£M$i<Z>X^.& hfr&m-f. l25fc:*5^T, 50 
lfct^ h?-*;!/*©^, 5 0 2(±NTSC*iC 
©RffettSttx 5 0 3ti:OFDM£Mtt©:*'x£ 
5 0 4t±OFDMiJ-^+'J7S^t. 05 tc^1-«fcd 
£, T^-oyTVS««©^--f *^h7-f;i/^©Wtt3b« 

b 7 -f <Dmft&lCt£ 5 «fc ? fc 0 F D Mtf 
7*^'J7 (^'J7Sf liP^n) ©t£*I£5£«>3. 
B5©0FDMfi5»#i£&fl!V*3Ci:CJ:-3T, 5 s 
>UTV»a*fcT*D^TVge«|©ftfflfl3;feBI!u $ 

tOFD M'<g.m&Offil&&f$t&<h? S CI i:#T* § 3 o 
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